The Mantel-Haenszel (MH) procedure has become one of the most popular proced,,res for detecting differential item functioning. Valid results with relatively small numbers of examineqs represent one of the advantages typically attributed to this procedure. In this study, examinee item responses were simulated to contain differentially functioning items, and then were analyzed at five sample sizes (2,000, 1,000, 500, 200, and 100) to compare detection rates. Five different 75-item tests were generated for each group. Results show that the MH procedure missed more than 30% of the differentially functioning items when groups of 2,000 were used. When 500 or fewer examinees were retained in each group, more than 50% of the differentially functioning items were missed. The items most likely to be undetected were those that were difficult, those with a small difference in item difficu-ty between the two groups, and poorly discriminating items. Three tables and four graphs describe the simulations. (Author/SLD) **************X*****************************X************************** * Reproductions supplied by EDRS are the best that can be made * * from the original document. * *********************************************************************** 
at five sample sizes to compare detection rates. Results showed the MH procedure missed 25 to 30 percent of the differentially functioning items when groups of 2000 were used. When 500 or fewer examinees were retained in each group more than 50 percent of the differentially functioning items were missed.
The items most likely to be undetected were those which were most difficult, those with a small difference in item difficulty between the two groups, and poorly discriminating items. While sample sizes of 500 and 250 are small by some standards, there are references in the literature to using the MH procedure with even smaller groups.
For instance, Hills (1990) Lf differential item functioning. Using simulated data, tests were constructed to contain differentially functioning items, where the item discrimination and difficulty parameters were known, and the latter differed for two groups by a known amount. It is possible to begin to determine how powerful this statistic is by analyzing these tests using the NH procedure at varying sample sizes.
Uslhada
Data for this study were generated using the program DATAGEN (Hambleton and Rovinelli, 1973) . This program simulates examinee responses using the IRT model specified by the user. For this study a three parameter logistic model vas used. Because our experience had suggested that the differences in underlying ability in the groups under study might be a significant variable, three data sets of 2000 examinees each were generated to allow for comparisons of groups with equal ability, and of groups where the focal group was less able.
For two of these sets, the distributions of abiliry scores were set to a mean of zero. These will be referred to as Reference Group 1 and Focal Group 1. All distributions were normal with a standard deviation of one.
These distributions were used to make comparisons between groups of equal ability. The abilities for the third distribution was set to a mean of -1.0.
This group will be referred to as Focal Group 2. This was to allow for comparisons between groups with substantially different underlying ability distributions.
Five different 75 item tests were generated for each 7. Five values of k were used for the reference group, the k's for the focal groups being increased by the amount specified above. These values were -2.5, The percentage of items correctly identified at sample sizes of 200 and 100 were very small. When the ability distributions for the groups were equal, the detection rates were consistently higher than when the Lab Report 211 distributions were unequal, but, in both cases, the pattern across sample sizes was consistent.
All 80 DIF items are represented in Table 2 , with items which the MH procedure detected as DIF indicated with an X tn the appropriate row and column.
There was a distinct pattern in the types of items which were flagged as DIF, and which were missed, and not csrprisingly this pattern became more pronounced as sample size decreased.
The items which were missed at the 2000 examinee level were not identified at any other sample size with one exception. As the sample size decreased items were lost, but never gained. Poorly discriminating items were least likely to be identified, requiring larger sample sizes and greater differences between the two groups on item difficulty. The first items to be identified were those of moderate difficulty, with very difficult items being the least likely to be flagged. Not surprisingly, items with larger It differences were more likely to be identified Chan items with smaller la differences. Items most likely to be m1ssed were the most difficult items, those with the smallest difference between the b's, and the most poorly discriminating items. This trend was apparent at the. 2000 examinee level and became more marked as sample size decreased. The differences between the pvalues for the equal ability distribution reference and focal groups are presented in Table 3 , based on N-2000. By comparing Tables 2 and 3, it is possible to determine the pattern of p-value differences for items which were missed. When equal ability distributions are compared, the largest pdifference of a DIF item which was missed was .04, and the smallest pdifference of an item which was identified was .02 when groups of 2000 were used.
With groups of 1000, these differences were .08 for the largest pdifference missed, and .03 for the smallest difference identified. With
Lab Report 211 groups of 50J, a p-difference of .08 was missed, and .07 identified. The largest p-differences missed were .07, .15, .17, .23, and .29 for groups of 2000, 1000, 500, 200, and 100 respectively. Conversely, with unequal ability distributions, the smallest p-differences of items identified were smaller than those identified with equal ability distributions. These differences were .01, .01, .03, .03, and .09 for groups of 2000, 1000, 500, 200, and 100 respectively. In general, these were associated with very easy items, so it is not surprising that they were more likely to be identified with unequal distributions.
Of the 59 non-DIF items, one was falsely identified as DIF fairly consistently at sample sizes of 1000 and 2000, with both equal and unequal ability distributions. A second item was consistently falsely identified with unequal ability distributions, at a sample size of 2000. A number of additional items were inconsistently flagged at the smaller sample sizes, but did not meet the criteria of being identified on at least two replications of the same set.
Discussion
The decrease in detection rates at the smaller sample sizes was not surprising. Any statistic will be less powerful as the sample becomes Lab Report 211 7 LI smaller. However, the high percentage of items missed even at the largest sample sizes vas unexpected. With 2000 examinees more than 30 percent of the DIF items were missed with unequal ability distributions, and more than 25 percent with equal distributions. While this is a relatively high percentage, an inspection of the p-value differences of the items missed when equal ability groups are compared reveals the differences are of little practical concern.
tven if there were 10 items on a test with p-value differences of .03, this would be likely to result in less than half a point difference overall between the reference and focal groups. This is a level of DIF w: .ch most practitioners would probably find tolerable for most purposes. However, if ability distributions of the two groups are not equal, fairly substantial p-value differences can go undetected, even at this sample size.
Conversely, the amount of DIF missed when a sample size of 100 was used is more of a concern. Here it is likely that p differences of .20 would be missed routinely. Ten items with this amount of bias on a test could result in an overall difference between reference and focal groups of more than two points. A difference of this size could be a focus of concern, depending on the purpose of the test.
The implicacions for practitioners are clear. 
